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ABSTRACT
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A barrier system for use with a trafhicable surface that
penetrates a boundary to control access by vehicles and to
permit uncontrolled access by pedestrians. The system
includes a turntable providing a surface that 1s rotatable
generally in the plane of the traflicable surface. Impact
clements are arranged along the surface 1n a pattern having
a spacing configured to permit passage by pedestrians and to
prevent passage of vehicles when the turntable 1s 1n a first
position and to permit passage of vehicles when the turn-
table 1s rotated to a second position. The system controls
vehicle traflic across the boundary by moving the turntable
between the first position and the second position.

27 Claims, 6 Drawing Sheets
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1
TURNTABLE BARRIER SYSTEM

FIELD

The present mvention relates to a barrier system that
controls passage ol vehicles and may control passage of
pedestrians. The present invention of the barrier system uses
impact elements to restrict the passage of vehicles. The
impact elements are mounted on a turntable for rotation
between a vehicle restricting position and a vehicle passage
position.

BACKGROUND

Barriers for restricting the passage of vehicles (such as
automobiles, trucks, busses and the like) are generally
known. Such barriers are typically categorized as “inoper-
able barriers” in which the position of the barrier typically
does not change, and “operable barriers” in which the
position of the barrier 1s typically configured to change.
Known inoperable barriers include “inertial” or “friction”
type barriers such as “jersey barriers” and concrete planters
that are often provided for managing traflic flow or patterns,
such as at roadway construction areas, and fixed posts, that
are typically embedded 1n a foundation, etc. Known oper-
able barriers typically include gates (swinging, lifting, etc.)
and retractable posts (known as bollards) that are intended to
control access by restricting vehicular access to an area (e.g.
“secure” or “controlled” area, etc.) unless authorized, in
which case the position of the barrier changes (e.g. opens) to
permit access and then returns (e.g. closes). However, such
known vehicle barriers do not realize certain advantageous
features (and/or combinations of features). For example,
inoperable barriers that are not readily movable tend to
increase delays and mnconvenience to those requiring vehicu-
lar access to an area. Also, such known operable barriers,
such as gates and the like may be subject to breach by
vehicles traveling at increased speeds (e.g. gate crashing,
etc.). For example, the increasing threat of certain acts of
terrorism and other security-related events that are carried
out with vehicles tend to challenge the integrity of such
known operable barriers that are intended to help protect life
and property.

Accordingly, it would be desirable to provide a turntable
barrier system or the like of a type disclosed 1n the present
Application that includes any one or more of these or other
advantageous features:

1. A system providing a barrier that 1s resistant to unau-
thorized breach by vehicles.

2. A system movable between a first position intended to
prevent passage of a vehicle and a second position intended
to permit passage of a vehicle.

3. A system providing spaced apart barriers that permits
maximum and unchecked pedestrian access/passage, but
restricts vehicle access/passage.

4. A system that 1s integrated into a vehicle traflic surface
(e.g. roadway surface, etc.).

5. A system that occupies a minimal depth within a
roadway surface.

6. A system that provides an economical operable vehicle
barrier system.

7. A system that provides a less visually obtrusive oper-
able vehicle barrier system.

8. A system providing spaced-apart barriers mounted on a
rotatable platform (e.g. turntable, etc.) that is rotatable in
plane of the roadway between a first position where the
barriers form a line generally perpendicular to trathic flow to
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restrict access, and a second position where the barriers form
a line generally parallel to traflic flow to permit access.

9. A system providing barriers having suflicient mass and
strength to resist impact from vehicles.

10. A system having barriers that are integrated with a
turntable.

11. A system that permits operation of the barrier remotely
from the barrier or manually at the barrier.

SUMMARY

The present invention relates to a turntable barrier system
for use with a roadway for controlling passage of a vehicle.
The system includes a platform having a top surface gen-
erally coplanar with the roadway and configured for move-
ment in the plane of the roadway. An array of impact
clements are disposed on the platiorm and extend from the
top surface. The platform 1s movable between a first position
where the array of impact elements are configured to prevent
passage ol the vehicle and a second position where the array
of 1impact elements are configured to permit passage of the
vehicle.

The present invention also relates to an operable barrier
system for vehicles. The system includes a turntable for use
with a traflicable surface and at least one impact element
disposed on the turntable. A drnive system 1s provided to
rotate the turntable along a plane of the traflicable surface
between a first position configured to prevent passage by
vehicles and a second position, approximately 90 degrees
from the first position, configured to permit passage by
vehicles.

The present invention further relates to a barrier system
for use with a traflicable surface that penetrates a boundary
to control access by vehicles and to permit uncontrolled
access by pedestrians. The system includes a turntable
providing a surface that 1s rotatable in the plane of the
traflicable surface. A series of impact elements are arranged
along the surface 1n a pattern having a spacing configured to
permit passage by pedestrians and to prevent passage of
vehicles when the turntable 1s 1n a first position and to permit
passage of vehicles when the turntable is rotated to a second
position. The system controls vehicle trathic across the
boundary by moving the turntable between the first position
and the second position.

The present invention also relates to a method of provid-
ing an operable vehicle barrier for use with a roadway to
control passage of vehicles. The method includes providing
a turntable device having a top surface, mounting at least
one 1mpact element on the top surface, and providing a drive
system capable of rotating the turntable device 1n a plane
that can be driven across by vehicles from the roadway.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic representation of a perspective view
of a turntable barrier system according to one embodiment.

FIG. 2 1s a schematic representation of a top view of the
turntable barrier system of FIG. 1 1n a first position.

FIG. 3 1s a schematic representation of a top view of the
turntable barrier system of FIG. 1 in an intermediate posi-
tion.

FIG. 4 1s a schematic representation of a top view of the
turntable barrier system of FIG. 1 1n a second position.

FIG. § 1s a schematic representation of a top view of the
turntable barrier system of FIG. 1 1n a second position.

FIG. 6 1s a schematic representation of a top view of the
turntable barrier system of FIG. 1 1n its original position.
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FIG. 7 1s a schematic representation of a top view of the
turntable barrier system according to another embodiment.

FIGS.8A—8B are schematic representations of a top view
of the turntable barrier system according to other embodi-
ments.

FIG. 9 1s a schematic block diagram of a turntable barrier
system according to an exemplary embodiment.

FIG. 10 1s a schematic representation of a side view of a
turntable barrier system according to an exemplary embodi-
ment.

DETAILED DESCRIPTION

According to the illustrated embodiment, the turntable
barrier system provides an “operable” vehicle barrier that
may be used i1n connection with an “inoperable” vehicle
barrier to provide a controlled access point for vehicles
within a security perimeter (e.g. for controlling access to
protected facilities, buildings, restricted areas, etc.). The
operable and inoperable barriers include impact elements
(c.g. posts, weights, projections, obstacles, etc.) that are
configured to arrest vehicles traveling at up to high rates of
speed, according to pre-established crash barrier rating sys-
tems and/or criteria. The impact elements of the operable
barriers are provided on a movable member (e.g. shown
schematically as a turntable, rotatable platform, etc.) having
a top surface generally planar with a surface such as a
vehicle traflic surface (e.g. traflicable surface, roadway,
driveway, parking facility, etc.). The top surface of the
turntable 1s intended to be “generally planar” with the
overall surface of the roadway to the extent practical,
recognizing that the roadway maybe graded or contoured
(such as, for example, “crowned” for drainage, etc.) so that
a vehicle may travel across the top surface from the roadway
in a relatively “smooth” manner. The turntable 1s configured
for placement within a “pit” (e.g. pocket, recess, etc.) in the
roadway and configured to rotate with the top surface
generally within the plane of the roadway (e.g. horizontally,
etc.) between a first position (e.g. closed position, secured
position, etc.) with the impact elements extending upwardly
and aligned to create a perimeter (such as, for example, a
security perimeter, etc.) and prevent passage of vehicles, and
a second position (e.g. open position, access position, pas-
sage position, etc.) where an opening is created within the
security perimeter that 1s suflicient to permit passage of
vehicles over the top surface of the turntable. Accordingly,
the system 1s intended to position the turntable 1n the first
position to maintain the security perimeter until activated for
rotation to the second position to permit passage ol an
“authorized” vehicle, and then reactivated for rotation to the
first position to restore the security perimeter. A drive system
for the turntable 1s provided to permit operation (e.g. rota-
tion) of the turntable from a remote location when activated,
and to permit local operation of the turntable (e.g. manually,
¢tc.) when necessary or desirable. According to an alterna-
tive embodiment, the movable platform may be configured
for sliding movement, translational movement or the like.
According to another alternative embodiment, the barrier
may be configured for use with a perimeter for any suitable
purpose, such as for changing traflic patterns, controlling
access 1n the event of special occasions (e.g. emergencies,
public events, etc.). According to a further alternative
embodiment, the barrier system may be used 1n ofl-road type
applications, such as parks, agricultural facilities, recre-
ational or athletic fields, etc.

The embodiment shown and described 1n the FIGURES

includes impact elements configured for use with “operable
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and as “inoperable” barriers that are configured to permait
passage ol pedestrians while preventing passage of vehicles.
According to alternative embodiments, other forms of
impact elements may be provided that restrict passage of
both pedestrians and vehicles, or certain types of vehicles,
when desirable for use 1 a particular application. For
example, the impact elements may be provided as generally
“solid” or “continuous” impact elements configured to pre-
vent passage of pedestrians and vehicles (such as shown in
FIG. 8B). By further way of example, the impact elements
may be provided as discrete elements having a spacing
sufliciently narrow to prevent passage by large vehicles (e.g.
automobiles, trucks, busses, etc.), while providing enough
clearance to permit passage of small vehicle (e.g. golf carts,
motorcycles, bicycles, etc.).

Referring to FIGS. 1 and 9, the turntable barrier system 10
1s shown according to an embodiment. The system 1s shown
to include a turntable 20 configured for use with a roadway
12, a dnive system 30 to operate the turntable and an
operable barrier 14 having impact elements 40, for use 1n
coordination with an inoperable barrier 16 having impact
clements 42 that form at least part of a border shown as a
security perimeter 18 for an area or facility (or the like) to
be protected (not shown). Impact elements 40 for the oper-
able barrier 14 may be provided as “foundation” type impact
clements where the structure of the impact element 1is
integrated with the structure of the turntable and the foun-
dation of the impact elements exists above, within, or below
turntable 20. Such foundation type impact elements are
intended to provide a relatively “heavy” ballast material
below the surface of the turntable (or roadway) to minimize
the volume of the impact elements above the roadway
surface, thus increasing the ease of pedestrian access and
minimizing visual obstructions along the security perimeter.

According to one embodiment, the foundation type
impact elements are formed from a shell of material (e.g.
steel, etc.) having a cavity containing a fill material (e.g.
cement, reinforced concrete, metal, stone, wood, plastic,
etc.). The shell may include internal braces (not shown),
such as steel plates, to provide additional strength. The shell
and fill material may be integrally formed with (or embed-
ded within, etc.) the turntable (or roadway), so that loading
from vehicle impact upon the impact elements can be
transierred to the turntable and/or a foundation below or
adjacent to the turntable. Use of foundation type barriers are
generally desirable for “permanent™ type barrier systems, 1n
which the impact elements are mtended to be present for an
extended time period. According to a preferred embodiment
the foundation impact elements include a steel shell filled
with reinforced concrete and having a minimum cross
section area of approximately 144 square inches. According
to an alternative embodiment, the foundation impact ele-
ments may be provided in various shapes, sizes and mate-
rials. For example, the cross sectional area may be decreased
with the use of higher strength materials or the cross
sectional area may be increased with the use of lower
strength matenals, etc.

The impact elements 40 of the operable barrier 14 used 1n
connection with turntable 20 may also be provided as
“mnertia” or “Iriction” type barriers that are intended to rely
on their weight and friction with the top surface of the
turntable to provide a desired degree of impact resistance.
Such 1ertia type impact elements may be “preformed”
concrete structures (such as commonly known as “jersey
barriers™) or concrete “planters” or the like that are intended
for placement at a desired location on the surface of the
turntable (or roadway). The 1nertia type impact elements are
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advantageous for “temporary” type barrier systems, 1n
which the impact elements may only be required for a
relatively short time period, or where subgrade conditions
prevent easily constructing a foundation, as in the case of
shallow depth utility lines, etc. However, such inertia type
impact elements typically mvolve more matenal located
above the surface of the roadway/turntable than foundation
type impact elements which are integrated into a foundation.
Inertia type impact elements are also useful as inoperable
barriers (e.g. “sidewalk™ barriers, etc.—shown schemati-
cally as inoperable barrier 16) at locations along security
perimeter 18 adjacent to turntable 20. Inertia type impact
clements are not intrusive into the “bed” of the roadway (e.g.
roadbed, sub grade, foundation, etc.). One characteristic of
an effective mertia type impact element is the relatively large
weight of the impact element. According to a preferred
embodiment, the nertia type impact elements are provided
with an outer shell material (such as, for example, bronze to
enhance aesthetic appeal) and an internal ballast (e.g. con-
crete, metal, etc.) to provide a weight of approximately 6000
pounds (lbs) (such as for use in applications classified as
“high threat” areas). According to a particularly preferred
embodiment, the nertia type impact elements are provided
in dimensions of approximately 30 inches high, 30 inches
wide and 48 inches deep. According to alternative embodi-
ments, the impact elements of the mnoperable barriers may be
provided as foundation type impact elements integrated into
a foundation (e.g. sidewalk, roadway, ground area, subgrade
foundation, etc.). According to another alternative embodi-
ment, the mertia type impact elements may be provided in
any suitable size, shape, weight and surface texture to
provide the desired impact resistance for a particular appli-
cation (such as, for example, a weight less than 6000 lbs. for
use 1n applications classified as “low threat” etc.).
According to any preferred embodiment, the impact ele-
ments for the operable and/or inoperable barriers are the
“foundation” type impact elements extending to a depth
below the surface of the roadway (or turntable) a distance
within the range of approximately 12 to 18 inches to
mimmize the amount of 1impact element material extending,
above the roadway/turntable surface when economically and
physically practical, and when suited to the intended per-
manency ol the application. However, use of only “mnertia™
type 1mpact elements as both inoperable barriers and the
impact elements of the operable barrier may be desirable
when suggested by a temporary application, or other cost/
practicality factors (such as, for example, where “shallow”
utilities exist beneath the top surface of the roadway, etc.).
According to a particularly preferred embodiment, the
impact elements have a height of at least approximately 30
inches (preferably within the range of approximately 30
inches to 36 inches) extending from the top surface of the
turntable (roadway) and are intended to make contact with
the chassis of a vehicle (such as an automobile, truck, bus,
etc.) upon impact. Impact elements 40, 42 are arranged 1n a
pattern (shown schematically as an “array” or “line” or
“row” or an “arc’ etc.) having a spacing between the impact
clements to provide a clearance 44. The clearance 44 1is
intended to be sufliciently large to allow a sizeable clearance
for pedestrians (such as, for example, approximately 4 feet,
etc.) and to correspond with clearances typically required to
accommodate persons with disabilities (e.g. wheelchairs,
etc.). The clearance 1s also mtended to be sufliciently small
to maximize resistance of the barrier system to impact from
vehicles. For example, a spacing between the impact ele-
ments with a clearance of approximately 4 feet 1s intended
to increase the likelihood that a vehicle, such as an auto-

5

10

15

20

25

30

35

40

45

50

55

60

65

6

mobile or the like, attempting to breach the perimeter will
impact at least two 1mpact elements.

Referring to FIGS. 1-8B, a turntable 20 1s shown accord-
ing to an embodiment. Turntable 20 1s shown to include a
movable (e.g. rotatable) member (e.g. platform, disc, etc.)
having a generally circular shape with a top surface 22
configured to be located within a “pit” 15 or recess 1n
roadway 14 such that top surface 22 i1s approximately
coplanar with a surface of the roadway. The turntable 1s
intended to provide a rotatable surface, such as are com-
mercially available from various manufacturers. The turn-
table includes a frame structure portion 24 including a deck
plate 26, which may be formed 1n separate sections from a
matenal (e.g. steel, etc.) and assembled using a conventional
techniques (e.g. bolting, welding, riveting, etc.). Turntable
20 1s shown as a generally circular member configured for
rotation relative to the roadway. The frame structure portion
of the turntable may include radially extending supports
(e.g. beams, joists, etc.) extending from a central location to
an outer edge of the turntable (not shown). According to an
alternative embodiment, the turntable may be provided 1n
other shapes (e.g. rectangular, octagonal, etc.) and config-
ured to rotate within a frame structure, or to be elevated
above a frame structure for rotation. According to another
alternative embodiment, the a platform may be provided that
1s configured for non-rotatable movement (e.g. sliding
movement, translational movement, etc.).

Turntable 20 1s also shown to include a pad layer 28
formed from a material (e.g. reinforced concrete having
reinforcing steel generally 1n the plane of the pad layer, steel
grating, etc.) above frame structure 24. The frame may
include studs or other structure (not shown) around which
the pad layer 1s formed or attached to increase the bond
between the frame and the pad layer. For turntable vehicle
barrier applications including the use of foundation type
impact elements, a concrete pad layer may be integrally
formed with the impact elements (such as by formation from
concrete and sharing common reinforcing steel, embedded
in the pad layer, etc.) so that the pad layer helps serve as the
foundation ballast for the foundation type impact elements.

The components of the turntable may be formed as a
single piece or as multiple pieces. According to one embodi-
ment, the components of the turntable may be formed as a
single piece that may be installed or removed from the
roadway as a unit, such as, for example, when the pad layer
1s formed from a relatively lightweight maternial such as open
(e.g. corrugated, etc.) steel grating, steel deck plate or the
like. The steel grating or deck plates may include access
locations for workers (e.g. “trap doors” or the like—not
shown) to facilitate maintenance and repair of the turntable.
According to another embodiment, the components of the
turntable may be formed 1n separate sections (such as when
the pad layer 1s formed from a relatively “heavy” material
such as concrete) that are intended to facilitate installation of
the turntable within a recess (e.g. pit, well, etc.) 1n the
roadway, and to facilitate removal or replacement of all or
certain sections (e.g. for access to utilities, or repair, main-
tenance, refurbishment, etc. of the turntable components,
other subsurface devices, drive system and the like) such as
by a crane or the like.

For turntable barrier applications including inertia and/or
foundation type impact elements, the pad layer may be
formed having a generally planar top surface available for
placement of an aesthetic cover. The cover material could
include one or any combination of cement, concrete, asphalt
or tiled pavers such as brick, stone, cobble, metal grate,
metal plate, tile, wood, rubber, plastic, glass, soil, plantings
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(such as grass) or the like. According to any embodiment,
the cover material on the top surface may be provided as a
material desired to “match™ or correspond with a surround-
ing surface (e.g. roadway, sidewalk, ground, etc.).

According to an alternative embodiment, the turntable
may be provided without a pad layer and may include only
a steel deck or the like. According to another alternative
embodiment, the turntable may be mounted on the surface of
the roadway (e.g. without use of a pit or the like). For
example, such a “surface mounted” turntable may be con-
structed above-grade and at least a portion of the surround-
ing surtace of the roadway may be inclined or “ramped” to
an edge of the top surface of the turntable. Such a surface
mounted turntable may be secured (e.g. fixed, “pinned” etc.)
to the roadway using suitable devices such as bolts, studs,
pins, bars, etc. having suflicient shear strength to resist
movement ol the turntable upon 1mpact and to minimize
“uplift” 1in the event of 1mpact.

Referring further to FIGS. 2-8B, impact elements 40 are
arranged on top surface 22 of turntable 20 1n a pattern to
provide an operable impact barrier 14 configured for use
with impact elements 42 that provide an moperable impact
barrier 16, that together are intended to form a security
perimeter 18. Impact elements 40 may be foundation type
clements or inertia type elements and may be located on
turntable 20 1n any desirable pattern and with any desirable
spacing between the impact elements. As shown schemati-
cally in FIGS. 2-6, a series of impact elements 40 (shown,
for example, as 3 1mpact elements) are arranged 1n a
generally straight line (e.g. row of elements, etc.). According
to a preferred embodiment, turntable 20 has a diameter of
approximately 20 feet and the row of impact elements 40
having a spacing with a clearance 44 of approximately 4 feet
and are arranged along a chord that perpendicularly inter-
sects a radius of the turntable between 1ts midpoint and an
outside edge of the turntable. Locating the impact elements
along a chord as shown 1n FIGS. 2—-6 15 intended to create
an opening when the turntable 1s 1n the open position that 1s
sufliciently large to permit passage ol vehicles in either
direction (e.g. umidirectional, one at a time, etc.) on a
turntable having a size that 1s sufliciently small to permit
economical and practical construction and operation.
According to an alternative embodiment, the foundation
type 1impact elements may be coupled to the turntable 1n any
suitable manner (e.g. mechanical attachment (such as bolt-
ing, welding, etc.) to the frame, deck plate, etc.).

Referring to FIG. 7, turntable 20 and impact elements 40
are shown according to another embodiment. Impact ele-
ments 40 are arranged on top surface 22 of turntable 20 in
a pattern to provide an operable impact barrier 14. Impact
clements 40 may be foundation type elements or inertia type
clements and are shown schematically as a series of 1mpact
clements (shown, for example, as 4 impact elements)
arranged 1n a generally straight line located approximately
along a diameter of turntable 20. Locating the impact
clements along an approximate diameter as shown 1n FIG. 7
1s intended to create an opening when the turntable 1s moved
to the open position that permits passage of vehicles 1n both
directions (e.g. simultancously, bidirectional traflic flow,
ctc.). The diameter of the turntable may be any suitable size
as necessary to accommodate vehicles of an intended or
anticipated size.

Referring to FIG. 8A, turntable 20 1s shown according to
another embodiment. Turntable 20 includes a movable por-
tion 21 and a stationary portion 23. Movable portion 21 1s
shown schematically as a generally circumierential or
peripheral ring on turntable 20. Stationary portion 23 1s
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shown as a generally central “core” area substantially sur-
rounded by movable portion 21. One or more 1mpact ele-
ments (shown, for example, as three impact elements) may
be provided 1n a pattern (shown, for example, as an arc or a
“curve”) on movable portion 21. The drive system 1s con-
figured to rotate movable portion 21 relative to roadway 12
and stationary portion 23 so that movement of movable
portion 21 from the first position to the second position
creates an opening that permits passage of vehicles across
the perimeter 18.

Referring to FIG. 8B, turntable 20 1s shown according to
another embodiment. Turntable 20 includes operable impact
clements 40 shown 1n the form of a “continuous™ element
configured to prevent passage of pedestrians and vehicles.
Impact elements 40 are shown aligned with inoperable
impact elements 42 (shown as continuous elements) along
perimeter 18 to provide a border with controlled access for
both vehicles and passengers.

According to any preferred embodiment, the turntable and
impact elements are configured to provide an operable
barrier that can be moved (e.g. rotated, translated, reposi-
tioned, etc.) to alternately prevent (1.e. the closed position)
and permit (1.e. the open position) passage of vehicles (such
as at a security checkpoint along a “border” such as a
security perimeter or the like). Turntable 20 1s configured to
rotate generally 1n the plane of the roadway (1.e. configured
for a relatively “smooth” transition for wvehicle access
between the roadway and the top surface of the turntable as
the vehicle crosses over the top surface). The amount of
rotation 1s shown schematically as approximately 90 degrees
beginning at the closed position to prevent vehicle passage
(such as where the impact elements on the operable barrier
are generally parallel with the adjacent impact elements of
the 1noperable barrier along the security perimeter) to the
open position to permit vehicle passage (such as where the
impact elements on the operable barrier are generally per-
pendicular to the adjacent impact elements of the inoperable
barrier). The turntable may also be configured to rotate in a
first direction from the closed position to the open position
and 1n a second (1.e. opposite the first direction) to return
from the open position back to the closed position. The
turntable may also be configured to rotate only in one
direction (1.e. clockwise or counterclockwise) 1 approxi-
mately 90 degree increments to alternately prevent and
permit passage of vehicles.

Referring to FIGS. 9 and 10, a drive system 30 for the
turntable vehicle barrier system 1s shown according to an
embodiment. Drive system 30 includes rotation elements 32
(e.g. wheels, castors, beveled castors, ball bearings, roller
bearings, pipes, viscous tluid bearings, etc.) that travel or
“run” along a predetermined “path,” with or without a track
(such as a steel track or rail-—mot shown) beneath the
turntable so that the turntable 1s capable of moving (e.g.
rotating, etc.) about a central axis on the rotation elements.
The rotation elements may also include wheels, such as
rallroad car wheels, roller coaster car wheels and the like,
that are coupled to the frame support structure of the
turntable. According to an alternative embodiment, the rota-
tion elements may be coupled to the foundation of the
roadway or pit and configured to engage structure on the
turntable.

Referring further to FIGS. 9 and 10, drive system 30 also
includes a driving device (such as, for example, an electric
motor which may be capable of operating with an electrical
power supply, or a hydraulic mechanism, etc.). Drive system
30 interfaces with a motion transier system 34 coupled to
turntable 20 and including suitable motion transier devices
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(c.g. pulleys, gears, belts, chains, etc.—mnot shown) of a
conventional type configured to operably engage turntable
20 for transferring rotational motion from drive system 30 to
turntable 20. Drive system 30 also interfaces with an acti-
vation system 36 configured to control the operation of drive
system 30 and movement of turntable 20.

Activation system 36 includes appropriate instrumenta-
tion and switching devices of a conventional type (such as
switches, contacts, relays, circuits, actuators, etc.—mnot
shown) that are configured to control operation of the
turntable from a remote location (e.g. security post, etc.—
not shown) by energizing the driving device to rotate the
turntable and de-energizing the driving device to stop the
turntable. Drive system 30 also includes a device having the
capability for manual “override” of the driving device (e.g.
in the event of a malfunction, maintenance or the like) 1n
which the driving device 1s disengaged from the turntable so
that the turntable may be manually rotated locally (e.g. by
manually “pushing,” hand-crank, lever, etc.—mnot shown).
According to an alternative embodiment the rotational ele-
ments may include a series of rolling elements (e.g. pipes,
etc.) arranged 1n a radial array within a base of the turntable
and intended to improve weight distribution of the bearing
load of the system.

According to any preferred embodiment, the drive system
1s intended to provide a power-operated system having
suflicient torque for rotating the turntable at a suitable
rotational speed (such as, for example, one revolution per
minute) and 1n approximately 90 degree increments (or any
other suitable increment) to open and close a vehicle access
point within the security perimeter. The system provides
rotational elements intended to minimize friction between
the turntable and a supporting base surface (e.g. foundation,
pit bottom, road bed, etc.). The system further includes
control features such as an activation system to selectively
“start” and “stop” the motion of the turntable from a remote
location, and to “override” or otherwise disengage the
driving device from the turntable so that the turntable 1s also
capable of local, manual operation.

According to any exemplary embodiment of the present
invention, the turntable barrier system 1s intended to provide
a “movable” barrier for use along a boundary or border such
as a security perimeter or the like for selectively permitting
and preventing vehicle access along a traflicable surface
such as a roadway extending through the perimeter. The
turntable 1s configured to rotate 1n a plane generally parallel
to the roadway such that vehicles may drive across the top
surface of the turntable when the turntable 1s 1n an open
position. The turntable includes impact elements (either
foundation type or 1nertia type) coupled to (e.g. integrally
tormed with, mechanically attached to, resting on, etc.) and
extending from the top surface to provide an obstacle
intended to arrest the progress of a vehicle traveling at a
predetermined rate of speed. The turntable barrier system 1s
intended to provide a movable barrier having a “rating” as
a crash type barrer consistent with applicable governmental
rating criteria. For example, the turntable vehicle barrier
system 1s intended to provide a rating of at least any one of
the following K ratings (i.e. a measure of the barrier’s
potential to arrest a vehicle at escalating speeds) and L
ratings (1.e. a measure of the distance at which a barrier can
stop a vehicle) as dictated by standards determined by the
U.S. Department of State: K4 (15,000 1Ib vehicle traveling at
30 miles per hour (mph)), K8 (15,000 1b. vehicle traveling
at 40 mph), K12 (15,000 Ib. vehicle traveling at 50 mph), L.3
(less than 3 feet), L2 (within a range of 3 to 20 feet) and L1
(within a range of 20 to 50 feet).
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It 1s also important to note that the construction and
arrangement of the elements of the turntable barrier system
as shown 1n the preferred and other exemplary embodiments
1s 1llustrative only. Although only a few embodiments of the
present 1ventions have been described in detail in this
disclosure, those skilled in the art who review this disclosure
will readily appreciate that many modifications are possible
(e.g., variations 1n sizes, dimensions, structures, shapes,
profiles and proportions of the various elements, values of
parameters, mounting arrangements, use ol materials, bal-
last, orientations, etc.) without materially departing from the
novel teachings and advantages of the subject matter recited.
For example, elements shown as integrally formed may be
constructed of multiple parts or elements show as multiple
parts may be integrally formed, the operation and position-
ing of the turntable may be reversed, reconfigured or oth-
erwise varied, the diameter and depth of the turntable and
the related components of the system may be varied, the
impact elements may be connected to the turntable and
roadway 1n any suitable manner that provides desirable
crash rating performance. Further the size, shape, weight,
composition and nature or number of impact elements
provided 1n the system may be varied. It should be noted that
the turntable and impact elements of the system may be
constructed from any of a wide variety of materials that
provide suflicient strength, durability, longevity and/or
impact resistance. It should also be noted that the system
may be used 1n association with a wide variety of applica-
tions (e.g. corporations, government facilities, entertainment
venues, private residences, hospitals, hotels, etc.) and that
the impact elements of the system may be provided in any
suitable size, shape, material and appearance that meets
applicable design and performance standards and that cre-
ates a desired appearance corresponding to the location of
the system. Accordingly, all such modifications are intended
to be included within the scope of the present inventions.
Other substitutions, modifications, changes and omissions
may be made in the design, operating conditions and
arrangement of the preferred and other exemplary embodi-
ments without departing from the spirit of the present
inventions.

The order or sequence of any process or method steps may
be varied or re-sequenced according to alternative embodi-
ments. In the claims, any means-plus-function clause 1s
intended to cover the structures described herein as perform-
ing the recited function and not only structural equivalents
but also equivalent structures. Other substitutions, modifi-
cations, changes and omissions may be made 1n the design,
operating configuration and arrangement of the preferred
and other exemplary embodiments without departing from
the spirit of the inventions as expressed in the appended
claims.

What 1s claimed 1s:

1. A turntable barrier system for use with a roadway for
controlling passage of a vehicle, comprising:

a turntable having a top surface generally coplanar with
the roadway and rotatably movable about a vertical
axis, such that said top surface of said turnable 1s
rotated 1n a plane substantially parallel to a plane of the
roadway;

an array of impact elements disposed on the turntable and
extending from the top surface of the turntable;

a power operated drive system that 1s actuatable to rotate
the turntable

the turntable being rotatable between a first position
where the array of impact elements are configured to
prevent passage ol a vehicle and a second position
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where the row of impact elements are configured to
permit passage of the vehicle.

2. The system of claim 1 wherein the turntable 1s generally
circular.

3. The system of claim 2 wherein the row of impact
clements 1s arranged along a chord of the turntable so that
the chord 1s bisected by a radius of the platform.

4. The system of claim 2 wherein the row of impact
clements 1s arranged along a diameter of the turntable.

5. The system of claim 2 wherein the row of impact
clements 1s arranged along an arc on the turntable.

6. The system of claiam 1 wherein a spacing between
impact elements 1n the row of 1mpact elements 1s sutlicient
to permit passage ol pedestrians and suflicient to restrict
passage of vehicles.

7. The system of claim 6 wherein the spacing between
impact elements 1s configured to prevent passage of pedes-
trians and vehicles.

8. The system of claim 1 wherein the 1mpact elements
comprise one or any combination of a material selected from
the group consisting of a reinforced concrete, a metal,
cement, stone, wood and a plastic.

9. The system of claim 1 wherein the row of impact
clements are configured to be substantially collinear with a
row of stationary impact elements adjacent to the turntable.

10. The system of claim 1 wherein the drive system
comprises a motor that 1s operable to rotate the turntable
when the drive 1s actuated from a location remote from the
turntable, and the drive system 1s operable to permit manual
rotation of the turntable.

11. The system of claim 10 wherein the turntable is
manually rotatable between the first position and the second
position.

12. The system of claim 1 wherein the impact elements
are inertial impact elements removably placed on the top
surface of the turntable.

13. The system of claim 1 wherein the turntable further
comprises a movable portion configured for rotation about a
stationary portion and the impact elements are arranged on
the movable portion.

14. The system of claim 1 wherein the impact elements
are fixed to the turntable .

15. The system of claim 1 wherein the turntable comprises
a plurality of individually removable sections.

16. The system of claim 1 further comprising a cover layer
comprising one or a combination of matenal selected from
the group consisting of asphalt, concrete, brick, stone,
cobble, metal plate, metal grating, tile, wood, rubber, plastic
and glass.
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17. The system of claim 1 wherein the turntable rotates
approximately 90 degrees between the first position and the
second position.

18. A barrier system for use with a trathicable surface that
penetrates a boundary to control access by vehicles and to
permit uncontrolled access by pedestrians, the system com-
prising:

a turntable providing a top surface that 1s rotatable gen-
crally 1n a plane of the traflicable surface;

a series of 1impact elements arranged along the surface 1n
a pattern having a spacing configured to permit passage
by pedestrians and to prevent passage of vehicles when
the turntable 1s 1n a first position and to permit passage
of pedestrians and vehicles when the turntable 1is
rotated to a second position;

so that a drive system for rotating said turntable vehicle
traflic across the boundary can be controlled by moving
the turntable between the first position and the second
position.

19. The system of claim 18 wherein the impact elements
are arranged to maintain a substantially continuous barrier
with the boundary when the turntable 1s 1n the first position.

20. The system of claim 18 wherein the impact elements
are arranged to create an opening 1n the boundary having a
width suflicient for passage of vehicles when the turntable 1s
in the second position.

21. The system of claim 18 wherein the traflicable surface
1s a ground surface and the top surface comprises a cover
having soil and plantings.

22. The system of claim 18 wherein the turntable 1s
structurally integrated with the impact elements.

23. The system of claim 18 wherein the impact elements
are removably positioned on the turntable.

24. The system of claim 23 wherein the impact elements
are ertia type impact elements.

25. The system of claim 18 wherein the impact elements
are connected to the turntable.

26. The system of claim 18 wherein the impact elements
have a height suflicient to contact a chassis portion of a
vehicle.

277. The system of claim 18 wherein the impact elements
have a crash barrier rating of K or L rating an L rating.
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